We performed a biometric analysis of the femoral trochlear groove in the fetus and compared our findings with those observed in adults. We studied 44 formalin-preserved fetuses (13-38 weeks) and used digitized images to obtain measurements ( α angle of the groove, trochlear slopes θ L and θ M). A comparison of means between our series and adults was achieved. For each angle of the distal epiphysis ( α , θ L, θ M) there was no significant difference between our fetal series and adults. This is the first biometric study of fetal trochlea. The morphology of the lower femur appears to be the same in the fetus and the adult.
Introduction
The lower extremity of the femur in human beings is characterized by an anterior groove in which the patella is held during motion. This groove separates the two lips of the trochlea. The lateral trochlear lip is more developed than the medial lip, creating an asymmetrical groove.
Previous studies have suggested that the shape of the lower extremity of the femur is determined early in development, long before standing and walking (Walmsley, 1940; Gray & Gardner, 1950; Doskocil, 1985) , but a biometric study in the fetus has never been previously been undertaken.
Our aim was to prove that, in fetuses, this groove has a similar shape as in adults.
Materials and methods
The anatomical work was performed on formalinpreserved fetuses, which were first examined in order to determine the cause of fetal death. Formaldehyde concentration was 10%. Criteria for inclusion were: absence of external malformation, absence of malformation of the viscera, absence of bone abnormality on X-ray examination of the entire body (including no delay in skeletal ossification), a normal karyotype, absence of maternal personal or familial history of congenital disease, and absence of maternal pathology such as diabetes or high blood pressure. In all cases, the cause of fetal death was unknown. Fetal age was assessed using the date of the last menstruation, and early ultrasonography (expressed in weeks after conception). Forty-four fetuses were included (16 females, 28 males), all considered as free of disease, ranging from 13 to 38 weeks.
For each fetus, the two femurs were fully dissected and removed. One picture of each femur was taken, according to the method described by Wanner (1977) .
The femur is lying down on a hard desk, the lower epi- 
Results
A synthesis of the results is shown in Table 1 .
The mean comparison test (Table 2) showed that, for each of α , θ L and θ M, there was no significant difference between our fetal sample and Wanner's (1977) adult sample. Vries (1908) described the fetal patella and showed that its morphology is comparable with that in adults from 16 weeks . Walmsley (1940) described a patellar groove in the embryo, with the lateral trochlear lip more elevated than the medial lip. Gray & Gardner (1950) showed that joint surfaces of the femoro-patellar articulation are well shaped before both parts become properly fixed together. Doskocil (1985) published the first series looking at the anatomy of the femoro-patellar groove in the embryo. He established that the patellar groove is asymmetrical, with a lateral lip that is larger than the medial lip. However, this was a subjective observation, without any biometric data.
Discussion
Only Wanner's (1977) work contains a biometric evaluation of the patellar groove in adults. The biometry was achieved according to the same protocol that we used in our survey.
Our aim was to describe the biometry of the patellar groove in fetus and to compare the outcome with adult measurements. We chose to use the anatomical method described by Wanner (1977) . Angles α , θ L and θ M were remarkably stable through our series and are also very close to the angles measured in adults. There is no correlation between angles α , θ L and θ M and age, whereas lengths A, B, C, D and E (see Fig. 1 for definition of these measuremnts) are strongly correlated with age (because of growth). There is no difference between Wanner's results and our series regarding angles α , θ L and θ M.
These results support the findings of Gray & Gardner (1950) and those of Doskocil (1985) , who pointed out that the joint surface morphology of the knee is determined very early during in-utero life.
An asymmetrical patellar groove with a protruding lateral side associated with an oblique femur is a specific mark of bipedal locomotion (Heiple & Lovejoy, 1971; Tardieu & Trinkaus, 1994; Tardieu, 2000; Tardieu & Dupont, 2001 Tardieu (2000) and Tardieu & Dupont (2001) have pointed out that femoral obliquity is acquired with the process of learning to walk and has no genetic determinism. It is an epigenetic feature.
During hominid evolution, the protrusion of the lateral trochlear lip was probably acquired in response to femoral obliquity. We believe that it may have been selected and is genetically assimilated.
A hypothesis regarding the genetic assimilation of progressive anatomical features of the anterior femoral patellar groove in human evolution has yet to be scientifically assessed.
